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TRANSMISSION FTINCLIONS FOR VARIOUS MODELS OF TEE AM10SFIERE FOR 	 /I.
CHANNELS OF SOVIET AND AMERICAN RADIOMETERS
(15 MICRON	 CO2 BAND)
Tables 1-8 - Soviet radiometer
Tables 9--16 - American radiometer
Tables 1 and 9 - Basic model:	 CO2 content is	 c = 330 parts per million.
Tables 2 and 10 - An increase in the Level of CO 2 :	 c = 363 parts per million.
Tables 3 and 11 -- "Distortion" of the instrument function of the radiometer -
a shift of tine center of the instrument function by
+1 cm-1.
Tables 4 and 12 - "Distortion" of the instrument function of the radiometer -
"tension"	 f ( V - 'Vo )
	
(the half width of the
instrument function is increased by 10%).
Tables 5 and 13 - The transmission fnuctions taking into account the aerosol
absorption.
	
Aerosol model I,	 the exponential
	 ',	 = 0.1.
Tables 6 and 14 - `Me same, but aerosol model II,	 the exponential r
	
= 0.2.
Tables 7 and 15 - The same, but aerosol model III,	 layered, 	 = 0.1.




p( mbar) 532 666.5 676 692.5 699 736 '740
0.20 1.000 0.981 0.990 0.995 0.996 0.998 0.999
0.30 1.000 0.977 0.988 0.994 0.995 0.995 0.999
0.50 1.000 0.970 0.984 0.992 0.994 0.997 0.9980.70 1.000 0.961 0.979 0.00,0 0,993 0.997 0.998
1.00 1.000 0.950 x4974 0.987 0.991 0.996 0.997
2.00 1.000 0.916 0.954 0.979 0.986 0.994 0.9\96
3.00 1.000 0.888 0.938 0.971 0.981 0.993 0.999
4.00 1.000 0.865 0.922 0.964 0.977 0.992 0.995
5.00 1.000 0.846 0.958 0.957 0.972 0.990 0.994-
6.00 1.000 0.829 0.894 0.949 0.968 0.989 0.9n3
7.00 1.000 0.814 0.881. 0.942 0.964 0.988 0.993
8.50 1.000 0,792 0.862 0.932 0.958 0.986 0.9"110.00 1.000 0.772 0.844 0.922 0.951 0.984 0.99.E
12.50 1.000 0.739 0.814 0.905 0.942 0.981 0.9W
15.00 1.000 0.710 0.785 0.889 0.931 0.978 0.90-b
17.50 1.000 0.681 0.757 0.873 0.921 0.976 0.90620,,00 1. 000 0.653 0.729 U .;r56 0 .911 0.973 0.91}5
25.00 1.000 0.597 0.670 0.822 0.889 0.967 0.982
30.00 1.000 0.549 0.620 0.791 0.869 0.962 0.979
35.00 0.999 0.506 0.574 0.761 0.850 0.957 0.976
40.00 0.999 0.465 0.531 0.732 0.81:0 0.952 0.9'7;3
50.00 0.999 0.387 0.447 0.671 0.792 0.942 0.1-167
60.00 0.999 0.325 0.379 0.616 0.757 0.932 0.9Gt
70.00 0.999 0.273 0.3I 8 0.566 0.722 0.923 0.9bo"
85.00 0.999 0.208 0.244 0.494 0.672 0.909 0.947
100,00 0.999 0.159 0.185 0.43.E 0.628 0.896 0.939
125,00 0.999 0.101 0.112 0.342 0.559 0.873 0.925
150.00 0.999 0.065 0.065 0.268 0.500 0.853 0.911
175.00 0.999 0.043 0.036 0.209 0.448 0.834 0.399






^.M 0.00b 0.098 0. 2
5
Q. 0.8
1.8OOI[^, U.U57 0. U. U. s
350.00 0.993 0. [J.ODU U.032 0..208 0.683 0. 193
400.00 0.998 0.008 0.000 MIS U.Z58 0.635 0.757
500:00 0.997 0.005 0.000 0.005 0.093 0.540 0.682
600.00 0.995 0.003 0.000 0.001 0.054 0.450 0.606
700.00 0.994 O.OU2 O.0U0 0.000 0.031 0.867 O.53r
X350.00 0.990 0.001 0.000 0.000 0.015 0.261 0.431920.00 0.989 0.001 0.000 0.000 0.010 0.220 0.38c)1000.00 0.987 0.000 0.000 0.000 0.007 0.180 0. -z'€5
OFY 00 R^
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0.976 0.987 0.99 0,995 0.997 0.998
0.967 0.982 0.992 0.90" 0,997 0.998
0,70 1.000 0.958 0.978 0.989 0.992 0.Q96 0,998
0.00 1.000 00945 0.971 0.986 0.990 0.996 0.991?
2.00 1.000 0.909 0.950 0.977 0.985 0,994 0,996
3.00 1,000 0. 880 0,932 0.968 0.980 0.992 0.995
4.00 1.000 0.856 U.Q16 0.960 0.974 0.991 0.91.
5.00 1.000 ' 0.836 U.°UU U,9, S2 0.970 0,989 U,993
. 6, OU 1.000 0.818 0.88b 0.9-14 U .965 0.988 0.992
7.00 LOGO 0.803 0. 871 0.936 0.960 0.986 0 , K".-,
8.50 1.000 0.779 0.853 U , 925 0.953 0.984 U.991 
10.00 1.000 0.759 0.831 0.914 0,947 0,w ; 0.990
12.50 1.000 0.723 0.798 0.895 06935 0.979 0.988
1b.00 1.000 0.692 0.767 0.877 0.924 0.976 0.1-136
17.50 1.000 0.661 0.735 0.8b9 0.912 0.973 0.9811.5
20.00 1,000 0.63:x. 0.706 0.842 0.901 0.970. 0.983
25.00 0.999 0.571 0.644 V.80b 0.878 0.964 0.980
30. 00 0.999 0.521 0.591 0.771 0.856 0.958 0.976
35,00 0.999 0.475 0.542 0.739 0.83b 0,952 0.9`13
40.00 0.999 0.429 0.494 0.707 0: 814 U. 0.47 0.970
50.00 0,999 0.354 0.410 0.604 0.772 0.935 0.963
60.00 0,999 0.291 0,339 O.b82 0.733 0.94 0.957
70.00 0.999 04240 0.280 0.529 0,697 0.915 0.9bI
85.00 0.999 0,177 0.207 0.455 0.644 0.900 0.941
100.00 0.999 0.131 0.1bT* 0.390 0.597 0.886 0,932
125.00 0.999 0.080 0,085 (),300 0.527 0.861 0,916
150.00 0,999 0.050 0.045 0.220 0.466 0.839 0.902
175.00 0.999 0.033 0.023 0 .170 0.413 0.818 0. E-88
200.00 0.999 0.024 U.UT1 0,133 0.368 0.797 0.373
250,00 0.998 0.OI5 0.002 0.075 0.291 0.751
300.00 0.998 0.012 0.001 0.042 0.228 0.704 0.808
350.00 0.998 O.UO° 0.000 0.022 0.170 0.6	 1. 0.772
400.00 0.9927 0.007 0.000 0.012 0.133 0.603 0.733
500.00 0.996 0.004 0,000 0,004 0,076 0.503 0.6bz
600.00 0.994 0.002 0.000 0.000 0.042 0.409 0_571.
700.00 0.992 0.001 0.000 0.000 0.024 0.325 0_494
850.00 0.988 0.001 0.000 0.000 0.011 0.222 0.392
920.00 0.986 0.000 0.000 0,0CQ 0.007- 0.183 0.3bl
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532 666.5 676 692.5 699 736 746
0.20 1.000 0.979 0.991 0.995 0.996 0.998 0.999
0.30 1.000 0.975 0.989 0.994 0.995 0.998 0.999
0.50 1.000 0.966 0.985 0.992 0.994 0.997 0.998
0.70 1.000 0.957 0.981 0.991 0.993 0.997 0.998
0.00 1.000- 0.945 0.975 0.908 0.991 0.996 0.997
2.00 1.000
1.000
0.907 0.957 0.980 0.987 0.995 0.996
3.00 0.876 0.941 0.973 0.982 0.993 0.99b
4.00 1.000, 0.85I 0.926 .966 0.978 0.992 0.99D
5.00 1.000
1.000
0.830 0,912 0.959 0.974 0.991 0.9'94
-
6.00 06811 0.899 0,953 0.970 0.989 0.99
7.00 I.000 0.795 0.886 0. a46 0.966 0.988 0.99u
8.50 0.999 0.771 0.867 0.936 0.960 0.987
10.00 0.999 0.751 0.8/19 0.927 0.954 0.985 0.991
12.50 0.999 0.71E 0.820 0.911 0.945 0.982 0.991
15.00 0.999 0.635 0.791 0.606 0.936 0.979 MW
17.50 0.999 0.656 0.763 0.880 0.926 0.977 0.987
20.00 0.999 0.627 0.735 0.865 0,9:6 0.974 0.9Ub
25:00 0.999 0.571 0.677 0.333 0.896 0„969 0.983
30.00 0.999 0.523 0.627 0.8'03 0.877 0.964 0.980
35.00 0.999 0.480 O.58I M75 0.859 0.959 0.977
40.00 0.999 0.44-1 0.538 0.748 0.341 0.954 0.97/1
50.00 0.999 0.365 0.454 0.689 0.€04 0.944 0.969
60.00 0.999 0.307 0.355 U.638 0.771 0.93D 0.963
70.00 0.999 0.257 0.315 0.588 0.738 0.926 0.968
85.00 0.999 0.196 0.249 O . bl9 0.691 0.9:13 0.900
100.00 0.999 0.150 0.189 0.457 0.648 0.900 0.94/
125.00 0.999 0.096 0.116 0.369 0.552 0.879 0.928
150.00 0.999 0.063 0.067 0.290 0.524 0.859 0,916
175.00 0.999 0.043 0.037 0.236 0.473 0.840 0.903
200.00 0.999 0.031 0.0?,0 0.188 0.428 0.822 0.8ul
250.00 0.999 O. UI 9 0.005 0.117 0.349 0.781 0.863
300.00 0.998 0.014 0.001 0.071 0.282 0.739 U . 8d/l
350.00 0.993 0.011 0.000 0.041 0.224 0.693 0.802
400.00 0.998 0.009 0.0OU 0.023 0.176 0.645 0.767
500.00 0.996 0.006 0.000 0.007 0.106 0.55I 0.6QM
600.00 0.995 0.003 0.000 0.001 0.062 0.461 0.620
700.00 0.993 0.002 0.000 0.000 0.037 0.378 U.548
850.00 0.990 0.001 0.000 0.000 0.017 0.271 0.449
920.00 0.988 0.001 0.000 0.000 0.013 0.230 0.407
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I S O 	 0.981	 0.9901:.0	 0.9'77	 U.9^b1.G	 0.97)	 U...br1.0	 0.961	 0.9°79
1.0	 0.950 0.974I , 0	 0.916	 0 .954
I.00.888 0.938
I S O	 0,865 0.922T.0	 0,846	 0 '^081.. 0	 0.829	 U . 8c!L
1 U	 0.814	 0.801-1.0	 0.792 0.8621.0	 0.7'72 0.A41.0	 0.739	 0.81-„I S O 	0.71()	 ().785
I.0	 0,681	 0.757
I.• 0	 0.653	 0.729
ISO	 0,597 0.670
1.000 0.549 U.620
0.999 	 0.506	 0.5'74
0.9990.46b U•53I
0.999 0.387 U41. 7
0.999  U .325 U . 3?9
0.999 0.2'73	 O. 31 B
0.999 -0.206	 0.244.0 999	 U.159	 ().16b0.999 O.1 Uy	 0 91 1 2
0.999 0.065 0.065
0.999 0.043 00036
	0.999 U.Ur30	 0.0190.998 0.018 U . 005












































































































0.998 0.9`90.997 U.9 8
J . `:JL''7	 0 .9990. 996	 0 9C'' j
0.993 0,995
0.992 0 .99b
0go 0.994.LJ9 U . 9i. -0.988 U. 993
0.986	 0.991
0.984.	0.9910.981 0.0890.978 0 . es
0.976 0.0660.973 U. 9850.967
	
0.9E'22
0.962	 0.9`'190.957 0 .976
0.952 0.9W3
U . 942	 0.96`7
0.932 0.9610 6 923 	 U .95f30.909	 (".94-70.896 0.9390.8.73]
	
[U .9?50.853 1D 911
€} .834	 U . 89`9U . X315.	 0.8360 . `7`73	 0.856
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p(mbar) 532 665.5 676 692.5 699 736 '746
0.2 1.0 0.981 0.990 0.995 0.996 0.9Q8 0.999
0.3 1.0 0.977 0.988 0.994 0.995 0.998 0.999
0.5 1.0 0.970 0.984 0.992 0.994 0.997 0.998
0.7 1.0 0.961 0.979 0.9SO 0.993 0.997 0.998
0.0 1.0 0.950 0.974 0.987 0.991 0.996 0.997
2.0 1.0 0.916 0.954 0.979 0.986 0.994 0.996
3.0 1.0 0.888 0.938 0.971 0.981 0.993 0.995
4.0 1.0 0.86b 0. 922 U . 90x: 0.977 0.992 0.99b
5.0 1.000 0.846 0.908 0.95 r7 0.9`72 0.990 0.99'l6.o 1. UU0 0.829 U. 894 0.9419 0.968 0.989 0.99:3
7.0 1. U00 0.814 0.88x, U . 942 0.964 0.988 0.9933
8.5 1.000 0.792 0.862 0.932 0.958 0.986 0.991
10.0 1.000 0.772 0.844 0,922 0.951 0.984. 0.991
12.5 1.000 0.739 0.814 U.-)U5 0.942 0.981 0.%9-
15.0 1.000 0.710 0 . ?8b 0.889 0.931 0.9`78 0.98B
17.'5 1.0(A) 0.681 0.7b7 U. 87'B 0.921 0.976 U. c.aW
20.0 1.000 0.653 U.729 0.856 0.911 0.973 0.98b
25.0 1.000 0.597 0.670 0.522 0.889 0.967 0.98-1.
30.0 1.000 0.	 19 0.620 0. 1791 0.8569 0.962 0.979
35.0 0.999 0.506 U . 5'74 0.761 0.85U 0.91x'7 U.976 
40.0 0.999 0.465 0.531 0.762 0.810 0.952 0.9'7:3
50.0 0.999 0.38`7 0.&L7 0.6`71 0.792 0.942 0.967
60.0 0.909 0.325 0.379 0.616 0.757 0.932 0.961
70.0 0.999 0.27j 0.318 0.566 0.722 0.923 0.9bo"
85.0 0.999
 U .208 0.;&44 U . 494 0.672 0.909 U . 9", r?
100.0 0.999 0.159 0.7 85 0.4-01 0.628 0.896 0.9:39
125.0 0.999 0.101 0.112 0.341. 0.559 0.873 0.925
1b0.0 0.999 0. 065 0.065 0.263 O.SUU 0.853 MD.
.17b.0 0.999 0.043 0.036 0.209 0.448 0.834 0.899 
200.0 0.998 0,030 0.01.9 0.163 0.402 0:815 0.8Ub
250.0 0.998
 0.018 0.005 0.098 U.324 0. ?'72 U . 8n6
300.0 0.997 0.013 0.001 0.0b'7 0.258 0.?28 0.0,b
350, O 0.994 0.010U 0 0.0332 0.202 0.681 0.79'0
400.0 0.992 0,008 U 0.018 0.157 0.631 0.'753
500.0 0.934 0.005 0 0.005 0.092 0.533 0. UM
600.0 0.970 0.003 U 0.001 0.053 0.439 0.591
700.0 0.948 0.002 0 0 O.UUU 0.350 U.5UB
850.0 0.894
0.859
0.001 0 U 0.014 0.236 0.3'8(d
920.0 0.001 0 U 0.009 0.19! 0.3338













532 666.5 676 692.5 699 736 746
0,2 1.0 0.981 0.990 0,990 0.996 0.998 0.999
0.3 1.0 0.977 0.988 0.994 0.995 0.998 0,999
0.5 I.0 0.970 0.98-1- 0.994 0.997 0.998
0.7 1.0 0.961 0,979 0.990 0.993 0.997 0.998
1.0 1 ,U MbO 0.974 0.987 0,991 0.996 0.9972.0 T.0 0.916 0.954 0.9'79 0.986 0.994 0.996
3.0 S , 0 0.888 0.938 0.971 0.981 0.993 0.995
4.0 Lo 0.865 0.9': 2 0.9611 0.977 0.992 0.995
5,0 1.0 0.846 0.908 0.957 0.972 0.990 0.99:4-
6.0 1.0 0.829 0.894 0.949 0.968 0.989 0.993
,.7.0 1.0 0.814 0.88.E 0.942 U, 9a4 0.988 0.993
8.5 1.0 0.792 0.86> 0.932 0.958 0.986 0.991
10.0 1.0 0.772 0.8^'^' 0.922 0,951 0.984 0.991
12.5 1.0 0.739 0.81.4 0.905 0.942 0.981 0.989
15.0 1 .0	 • 0.710 0.7W 0.8€39 0.931 0.978 0.988 
17.5 1.0 0.681 0.787 0.873 0.921 0.976 0.986
20.0 1.000 0.653 0.729 0.8b5 0.911 0.973 0.985
25 •.0 1.000 0.597 0.670 0.822 0.889 0.967 0.982
30.0 1.000 0.549 0.620 0.791 0.869 0.962 0.979
35.0 0.999 0,506 0.574 0.761 0.850 0.957 0.976
40.0 0.999 0.465 0.531 0.732 0.810 0.952 0.9'7,
50.0 0.999 0.387 0,447 0.671 0.792 0.942 0.967
60.0 0.998 0.325 0.379 0.616 0.756 0,931 0.960
70.0 0.998 0.273 0.318 0.565 0.721 0.922 0.955
85.0 0.997 0.208 0.24:3 0.4.93 0.670 0.907 0.945
100.0 0.996 0.159 0.184 0.430 0.626 0.893 0.936
125.0 0.996 0. 105 O JI 2 0.340 O.b57 0.870 0.922
150.0 0.996 0.065 0.065 0.267 0.498 0.850 0.908
I75.0 0.995 0.043 0.036 0.208 0.446 0.831 0.896
200.0 0.998 0.030 0.019 U .182 0.401 0.812 ME-3
250.0 0.992 0.018 0.005 0.097 0.322 0.768 0.852









0 .67  1 U . 779
U 0.018 0.622 0.741
500.0 0.971 0.00b 0 0.005 0.091 U. 526 U P ^E^S
600.0 0.966 0.003 U 0.001 0+.052 0.437 0.b8B
7w. 0 0.956 0.002 0 0 0.OuU 0.353 U.51880.0 0.9su 0.001 U 0 0.014 0.2145 ME920.0 0.914 0.001 0 U 0.009 0.203 0.359
1000.0 0.893 U 0 U 0.006 0.163 0,312
9
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532 666.5 676 692.5 699 736 746
0.2 1.0 0.981 0,990 0.995 0.996 0.998 0.999
0.3 1,0 0.977 0.988 0.994 0.995 0.998 0.999
0.5 1.0 0.970 0.984 0.992 0.994 0.997 0.998
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100.0 0.079 0.21 1 0.407 0.693 0.824 0.907 0.959
125.0 0.0411 0 . I k`3 4 0.317 0.6 30 0. "no 0.686 0 949
1; 50.0 0.024 0.080 0.245 0.0?3 0 . 760 0.567 0:941
1'75.0 0.01 2. 0.045 0.1.88 0. b o 0.733 0 .849
 0.832
0.93P.
0.923200.0 0.006 0.0, 5 0.146 0.472 0.706
250.0 0.001 0.007 0. 0LR4, 0.386 0.648 0.789 0.901
.100.0 0 0.002 0.0-16 0. X307 0.589 0. 744 0.8`75
O bO0 0 0 0.0217 021 9 0.526 0. 694 0. 8 J/-10 ():0 0 0 0:015 0: : 82 0 468 0. &16 0. 31'7500.0 0 0 0050.
001
0.101 0, 361: 0.550 0.7151
600.0 o 0 0. v. o^ '^ `^0o.^ 	 , .0 45 3 Q. 690
700,0 0 0 0 0.0128 0,196 0.369 0.622850.0 0 0 0 0.010 0, i I 7 0. 254 0.520











OF POOR QUALITY	 Table 16
P 669 679 690 702 1719 732 751
0.2 -0.968 0.994 0.995 0.997 .0.997 0.998 0.
0.3 0.962 0.992 0.994 0.996 0,996 0.998
o.5 0.950 0,989 0.992 0. 9 .0 5 0,905 .0. 998
0.7 0.937 0.986 0.99(. 0, 994- 0.994 0.997 0, 0198
1.0 0, 918 0.9883 0.987 0.993 0.997 0.'-' (-)8
2.0 0 862 0.969 0.978 O. QX9 0.990 Q. 995 0.997
3.0 0:817 0.956 0.970 0. 98b 0.988 0. 994 0.996
4.0 0.780 0.944 0,962 0.%2 0. O.J86 0.993 0 . c..)  G
5 0 0.17119 0.932 0.9E1 4 0.978 0. 9W d0. 199? 0. !pc15
6:0 0.722 0.921 0.946 0.975"f b 0.981 0.991 o5O.00.
`'1. 0 0.69€3. 8 0.909 0.93? 0.979 0.990 0.095
8.0 0.666 0.892 0 928 0.957 0.976 0.988 .10.99i
10,0 0,637 0.876 0, 918 0,903 0.972 0.987 0.994
12.5 0.593 0.849 0.900 0.956 0.967 0.985 U. 9 9^
I b. . O 0.554 0.822 0. 88,1 0. 9-11.8 0. 96N 0.982 0, S,99^
17.0 0.5I9 0.790 0.866 0.c-o 0.957 0.980 0. 991
20.0 0.486 0 769 0. W18 0 932 0.952 0.978 0.990
25.0 0.425 0:713 0.812 0:915 0.942 0.973 0.988
30.0 0.377 0.665 0.780 0.899 0.932 0.968 0.087
35.0 0.335 0.620 0.749 0.8&:.. -140.92 0.964 0.91.6
40.0 0.299 0.577 0. `719 0.869 0.911 0.960 0.983
50.0 0.237 0.491 0:654 0.887 0.897 0, 950 0.979
60.0 0.190 0 420 0.597 0.807 0.882 0.94 0.917^
70.0 OJ53 0,35 3 0.544 0.777 0.866 0.931 0.970
85.0 OJIO 0.278 0.470 0.7x2 0.842 0.918 0,963
100.0 0.079 0.214 0.406 0:691 0:821 0.005 0.957
I2b.0 0.044 0.133 0.3!6 0.628 0.788 0.883 0.946
150.0 0.024 0.079 0. 24-4 0. 571 0.758 0.864 `80.93
175.0 0.012 0, 045 O,188 O:bI9 0.730 0. 845 0. 929
200.0 0 006 0 025 -0 1 b4 0 471 0.703 O.SZ9 0.919
250.0 0:001 0.007 0.084- 0:383 0.644 0.784 0.896
300.0 0 0.002 0.048 0.304 0.582 0.735 0.864
35D.0 0 0 0. 027 0, 234 0.517 0.682 0.830
400.0 0 0 0:014 078 0,458 0.633 0.800





0.052 0.262 0.445 0.670
700.0. 0 0 0 0 027 0.189 0.855 0,599
650.0 0 0 0 O:OTO 0.110 0.239 0.488
920.0 0 0 0 0.006 0.085 0.193 0.438
1000.0 0 0 0 0.003 0 061 0.148 0. 3E4;3
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Figure Sit: The Difference Between the Experimental and the Estimated
Spectra. Conditions for comparison of No. 3 (table a).
Vertically: Deviations of the traasmixsion fictions.
Horizontally: Size of wavelength (cm
- ).
























Figure 1b: The Difference Between the Experimental and the Estimated
Transmissions. Conditions of radiarioi, dispersion No 3
20. Horizontally: Size of wavelength (curl)




























Ga .	 640	 680	 720	 780
Figure 2a • Spectral behavior of the values AP ^ 0) for methods P1 v
and P3 t_	 ) for the conditions of experiment
No. 6.
Vertically: Deviation of the transmission functions.
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Figure 3a: Characteristics of &(VIlau^ 6M for program P-1
	
A
Horizontally: Size of wavelength (cm
fA












O• GIl1AL PAGE JB






















600	 620	 040	 650	 680	 700	 720	 740 	 YID
Figure 3b Characteristics of [iJ) and +Q1,^^for program P2.
Horizontally,. Size of wavelength (cam )
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Figure 3d: Characteristics of
Horizontally: Size of wavelength (cm-1).
Vertically. Average quadratic deviation.
Average deviation.
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Figure 4* Comparison of different methods of estimation Pb^(in relationship to P3).
Horizontally: Size of wavelength (cm
Vertically: Deviation of the translmission functions.
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